Induction of host DNA synthesis in senescent human diploid fibroblasts by infection with human cytomegalovirus.
A human diploid fibroblast strain, TIG -1, ceased to proliferate at about 60-62 population doubling level. The percentage of nuclei incorporating [3H]thymidine during 24-h culture in fresh medium containing 10% fetal bovine serum was less than 2% in the senescent cells used in this study. Infection of these cells with human cytomegalovirus (HCMV), strain AD-169, increased the percentage of [3H]thymidine-labeled cells by about ten-fold. Equilibrium density gradient centrifugation analysis of purified DNA from infected cells showed that cellular DNA synthesis was stimulated preceded by the viral DNA synthesis. Ultraviolet irradiation of HCMV reduced the ability to induce DNA synthesis. Equilibrium density gradient centrifugation analysis of DNA which was labeled with 5-bromodeoxyuridine indicated semiconservative replication rather than repair synthesis. These results suggested that in a considerable fraction of human senescent cells host DNA replication could be reinitiated by infection with HCMV, but not by the addition of fetal bovine serum.